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THE BROADENED- S PE C I F  I CAT10 N FUELS COMBU ST ION TEC HNOLOGY 
PROGRAM AT PUTT & WHITNEY AIRCRAFT 
Robert P. Lohmann 
Commercial Products  D iv i s ion  
P r a t t  & Whitney A i r c r a f t  Group 
Under Phase I of t h e  Broadened-Specification Fue l s  Combustion Technol- 
ogy Program, P r a t t  and Whitney A i r c r a f t  w i l l  be  conducting combustor t es t s  
t o  eva lua te  t h e  i m p a c t  of t h e  use  of broadened-specif icat ion f u e l s  on com- 
bus tor  design. 
b i l i t y  of va r ious  combustor modi f ica t ions  t o  permit t h e  use  of broadened- 
s p e c i f i c a t i o n  f u e l s  whi le  meeting exhaust  emissions and performance s p e c i f i -  
c a t i o n s  and main ta in ing  accep tab le  combustor o p e r a t i o n a l  and d u r a b i l i t y  
c h a r a c t e r i s t i c s .  
P a r t i c u l a r  emphasis w i l l  be placed on e s t a b l i s h i n g  t h e  via- 
The r e fe rence  engine f o r  t h i s  program.is  t h e  JT9D-7F shown i n  f ig -  
u r e  1. Three d i f f e r e n t  combustor concepts  w i l l  be evaluated under t h e  pro- 
gram. The s i m p l e s t  concept ,  t h e  bas i c  s ing le - s t age  combustor, w i l l  c o n s i s t  
of t he  c u r r e n t  product ion model and a n  advanced ve r s ion  of t h e  combustor i n  
t h e  JT9D-7F engine. These combustor conf igu ra t ions  are shown i n  f i g u r e s  2 
and 3. The second concept i s  t h e  advanced Vorbix combustor shown i n  f ig -  
u r e  4. This  concept ,  c u r r e n t l y  being e s t a b l i s h e d  under t h e  Nat iona l  Aero- 
n a u t i c s  and Space A d m i n i s t r a t i o d P r a t t  & Whitney A i r c r a f t  Energy E f f i c i e n t  
Engine Program, inco rpora t e s  s e v e r a l  improvements over t h e  conf igu ra t ions  
evolved under t h e  Experimental  Clean Combustor program. The most advanced 
concept i s  a v a r i a b l e  geometry s ingle-s tage  combustor wi th  a simplex f u e l  
i n j e c t i o n  system. F igure  5 shows a conceptual  d e f i n i t i o n  of a v a r i a b l e  ge- 
ometry combustor designed f o r  modulation of t h e  pr imary-di lut ion zone air- 
flow s p l i t .  Under Phase I of t h e  program, t h i s  concept w i l l  be evaluated i n  
a series of f i x e d  geometry conf igu ra t ions  with t h e  i n t e n t  of in t roducing  
v a r i a b l e  combustor components i n  Phase 11. 
The combustor e v a l u a t i o n  t e s t s  w i l l  involve  assessment of va r ious  de- 
s i g n  modi f ica t ions  on t h e  ope ra t ing  c a p a b i l i t y  of each of t he  combustor con- 
cep ts  wi th  Experimental  Referee Broadened-Specif i c a t i o n  Fuel  (ERBS) . 
modif ica t ions  t h a t  w i l l  be eva lua ted  inc lude  p e r t u r b a t i o n s  of t h e  combustor 
a i r f l o w  schedules  t o  a l t e r  l o c a l  s toichiometry and res idence  t i m e  h i s t o r i e s ,  
r ev i s ions  t o  t h e  f u e l  i n j e c t o r s ,  and v a r i a t i o n s  i n  l i n e r  cool ing  inc luding  
t h e  u s e  of thermal b a r r i e r  coa t ings  and/or  advanced cool ing  concepts.  
The 
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FIGUIiE 1 The JT9D-7F Reference Engine 
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FIGURE 2 Current Production Configuration of the 
JT9D-7F Single Stage ccknbustor 
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TURBINE r 20 DUPLEX FUEL INJECTORS ’ WITH AERATED SECONDARY FUEL 
FIGURE 3 Advmed Single Stage ccanbustor 
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FIGURE 4 Advanced Vorbix Canbustor Concept 
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FIGURE 5 V a r i a b l e  Geomtry Conbustor Concept 
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